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DETAILED ACTION 



Drawings 

1 . The drawings are objected to because the view numbers are not in accordance 
with 37 CFR 1 .84(u)(1). For example, "FIG. 1" should replace "Figure 1". Corrected 
drawing sheets in compliance with 37 CFR 1 .121(d), or amendment to the specification 
to add the reference character(s) in the description in compliance with 37 CFR 1.121(b) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 
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3. Claims 1-3, 5-11, 13-18 and 20-31 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Leung (US Pub No 2001/0008496). 

(A) As per claim 1 , Leung discloses a memory device comprising: 

a storage array comprised of a plurality of memory cells organized into an array 
of rows (Fig 2, Ref 201) ; 

an interface buffer coupled to the storage array, and having a first interface to 
couple the memory device to a first memory bus to couple the memory device to an 
external memory controller (Fig 2, Ref 208); and 

refresh logic associated with the interface buffer to monitor (i.e., detect) idle 
cycles to carry out a refresh operation on a row within the storage array during a period 
of time in which there are no transactions carried out by the external memory controller 
on the first memory bus that involve the storage array (Fig 2, Ref 207). 

(B) As per claim 2, Leung discloses the memory device of claim 1 , wherein 
the refresh logic is a component of the interface buffer, and wherein the memory device 
is comprised of a circuitboard to which is attached at least one integrated circuit that 
comprises the storage array and at least one integrated circuit that comprises the 
interface buffer [Note that Fig 2 is a memory block of Fig 1 . The interface buffer is 
interpreted to be everything other than the memory array, thus the refresh logic is a 
component of the interface buffer (Fig 2)]. 

(C) As per claim 3, Leung discloses the memory device of claim 1 , wherein 
the first memory bus provides a point-to-point connection between the memory device 
and the external memory controller, the interface buffer has a second interface to 
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couple the memory device to a second memory bus to provide a point-to-point 
connection between the memory device and another memory device, and the interface 
buffer passes through bus activity between the first and second memory busses that 
does not involve the storage array (Page 12, Paragraph 123). 

(D) As per claim 5, the memory device of claim 3, wherein the refresh logic 
monitors activity on the first memory bus to identify a dead time in which no commands 
are received from the first memory bus involving the storage array, providing an 
opportunity for the refresh logic to opportunistically carry out a refresh operation on a 
row within the storage array without delaying the carrying out of an access command 
involving the storage array (Paragraph 10). 

(E) As per claim 6, the memory device of claim 5, wherein the refresh logic 
carries out a refresh operation on a row within the storage array during a period of time 
in which a transaction between the external memory controller and the other memory 
device occurs [The storage array is idle during the time a controller performs a 
transaction with a different memory device, thus a refresh operation can occur 
(Paragraph 14)]. 

(F) As per claim 7, the memory device of claim 3, wherein the refresh logic 
awaits a signal from the external memory controller to identify a dead time in which no 
commands involving the storage array will be transmitted by the external memory 
controller, providing an opportunity for the refresh logic to carry out a refresh operation 
on a row within the storage array without delaying the carrying out of an access 
command involving the storage array (Paragraph 12). 
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(G) As per claim 8, the memory device of claim 3, wherein the refresh logic 
monitors the first memory bus for the occurrence of a powering down of the first 
memory bus, providing an opportunity for the refresh logic to opportunistically carry out 
a refresh operation on a row within the storage array without delaying the carrying out of 
an access command involving the storage array [Powering down of the memory bus is 
interpreted as the memory bus being idle, since less power is required when 
transmitting than when not transmitting (Paragraph 12)]. 

(H) As per claim 9, an interface buffer comprising: 

a local interface to a storage array comprised of a plurality of memory cells 
organized into an array of rows (Fig 2, Ref 201); 

a first interface to couple the storage array to a first memory bus to couple the 
storage array to an external memory controller wherein the first memory bus provides a 
point-to-point connection between the first interface and the external memory controller 
(Fig 2, Ref 208); 

a second interface to couple the storage array to a second memory bus to couple 
the second interface to another interface buffer to couple another storage array to the 
external memory controller through the interface buffer wherein the second memory bus 
provides a point-to-point connection between the second interface and the other 
interface buffer [In a serial system disclosed in Paragraph 123, a similar interface exists 
(Fig 2, Ref 208); and 

refresh logic to to monitor (i.e., detect) idle cycles to carry out a refresh operation 
on a row within the storage array during a period of time in which there are no 
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transactions carried out by the external memory controller on the first memory bus that 
involve the storage array (Fig 2, Ref 207). 

(I) As per claim 10, the interface buffer of claim 9, wherein the interface 
buffer is comprised of at least one integrated circuit, the storage array is comprised of at 
least one integrated circuit, and both the at least one integrated circuit comprising the 
interface buffer and the at least one integrated circuit comprising the storage array are 
attached to a circuitboard to comprise a memory device [Note that Fig 2 is a memory 
block of Fig 1 . The interface buffer is interpreted to be everything other than the memory 
array, thus the refresh logic is a component of the interface buffer (Fig 2), (Paragraph 
25)]. 

(J) As per claim 1 1 , the interface buffer of claim 10, wherein the first interface 
is coupled to the first memory bus and the second interface is coupled to the second 
memory bus when the memory device is coupled to another circuitboard to which the 
external memory controller is attached [The first interface must be coupled to the first 
memory bus and the second interface coupled to the second memory bus in order to 
properly control the devices, Fig 1 discloses a memory controller separate from the 
memory block devices (Fig 1, Ref 120)]. 

(K) As per claim 13, the memory device of claim 9, wherein the refresh logic 
monitors activity on the first memory bus to identify a dead time in which no commands 
are received from the first memory bus involving the storage array, providing an 
opportunity for the refresh logic to opportunistically carry out a refresh operation on a 
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row within the storage array without delaying the carrying out of an access command 
involving the storage array (Paragraph 10). 

(L) As per claim 14, the memory device of claim 13, wherein the refresh logic 
carries out a refresh operation on a row within the storage array during a period of time 
in which a transaction between the external memory controller and the other storage 
array occurs [The storage array is idle during the time a controller performs a 
transaction with a different memory device, thus a refresh operation can occur 
(Paragraph 14)]. 

(M) As per claim 15, the memory device of claim 9, wherein the refresh logic 
awaits a signal from the external memory controller to identify a dead time in which no 
commands involving the storage array will be transmitted by the external memory 
controller, providing an opportunity for the refresh logic to carry out a refresh operation 
on a row within the storage array without delaying the carrying out of an access 
command involving the storage array (Paragraph 12). 

(N) As per claim 16, the memory device of claim 9, wherein the refresh logic 
monitors the first memory bus for the occurrence of a powering down of the first 
memory bus, providing an opportunity for the refresh logic to opportunistically carry out 
a refresh operation on a row within the storage array without delaying the carrying out of 
an access command involving the storage array [Powering down of the memory bus is 
interpreted as the memory bus being idle, since less power is required when 
transmitting than when not transmitting (Paragraph 12)]. 

(O) As per claim 17, a memory system comprising: 
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a memory controller (Fig 1 , Ref 120); 

a first memory bus coupled to the memory controller (Fig 1); 

a first memory device having a first storage array comprised of a plurality of 
memory cells organized into rows (Fig 2, Ref 201) and a first interface buffer coupled 
within the first memory device to the first storage array, wherein the first interface buffer 
provides a first interface by which the first memory device is coupled to the first memory 
bus forming a point-to-point connection between the memory controller and the first 
interface (Fig 2, Ref 208), a second interface, and a first refresh logic to carry out a 
refresh operation on a row within the first storage array during a period of time in which 
there are no transactions carried out by the memory controller on the first memory bus 
that involve the first storage array (Fig 2, Ref 207); 

a second memory bus coupled to the second interface (Paragraph 123, Fig 1 , 
Ref 101); and 

a second memory device having a second storage array comprised of a plurality 
of memory cells organized into rows (Fig 2, Ref 201) and a second interface buffer 
coupled within the second memory device to the second storage array, wherein the 
second interface buffer provides a third interface by which the second memory device is 
coupled to the second memory bus forming a point-to-point connection between the 
third interface and the second interface (Fig 2, Ref 208), and a second refresh logic to 
monitor (i.e., detect) idle cycles to carry out a refresh operation on a row within the 
second storage array during a period of time in which there are no transactions carried 
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out by the memory controller on the second memory bus that involve the second 
storage array (Fig 2, Ref 207). 

(P) As per claim 18, the memory system of claim 17, wherein the first 
interface buffer passes through bus activity between the first and second memory 
busses that does not involve the first storage array (Paragraph 123). 

(Q) As per claim 20, the memory system of claim 17, wherein the first refresh 
logic monitors activity on the first memory bus to identify a dead time in which no 
commands are received from the first memory bus involving the first storage array, 
providing an opportunity for the first refresh logic to opportunistically carry out a refresh 
operation on a row within the first storage array without delaying the carrying out of an 
access command involving the first storage array (Paragraph 10). 

(R) As per claim 21 , the memory system of claim 20, wherein the first refresh 
logic carries out a refresh operation on a row within the first storage array during a 
period of time in which a transaction between the memory controller and the second 
storage array occurs [The storage array is idle during the time a controller performs a 
transaction with a different memory device, thus a refresh operation can occur 
(Paragraph 14)]. 

(S) As per claim 22, the memory system of claim 20, wherein the second 
refresh logic monitors activity on the second memory bus to identify a dead time in 
which no commands are received from the second memory bus involving the second 
storage array, providing an opportunity for the second refresh logic to opportunistically 
carry out a refresh operation on a row within the second storage array in parallel with 
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the first refresh logic carrying out a refresh operation on a row within the first storage 
array without delaying the carrying out of an access command involving the second 
storage array (Paragraph 10). 

(T) As per claim 23, the memory system of claim 17, wherein the first refresh 
logic awaits a signal from the external memory controller to identify a dead time in which 
no commands involving the first storage array will be transmitted by the memory 
controller, providing an opportunity for the first refresh logic to carry out a refresh 
operation on a row within the first storage array without delaying the carrying out of an 
access command involving the first storage array (Paragraph 12). 

(U) As per claim 24, the memory system of claim 23, wherein the second 
refresh logic awaits a signal from the external memory controller to identify a dead time 
in which no commands involving the second storage array will be transmitted by the 
memory controller, providing an opportunity for the second refresh logic to carry out a 
refresh operation on a row within the second storage array in parallel with the second 
refresh logic carrying out a refresh operation on a row within the first storage array 
without delaying the carrying out of an access command involving the second storage 
array (Paragraph 12). 

(V) As per claim 25, the memory system of claim 1 7, wherein the first refresh 
logic monitors the first memory bus for the occurrence of a powering down of the first 
memory bus, providing an opportunity for the first refresh logic to opportunistically carry 
out a refresh operation on a row within the first storage array without delaying the 
carrying out of an access command involving the first storage array [Powering down of 
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the memory bus is interpreted as the memory bus being idle, since less power is 
required when transmitting than when not transmitting (Paragraph 12)]. 

(W) As per claim 26, the memory system of claim 25, wherein the first refresh 
logic monitors the second memory bus for the occurrence of a powering down of the 
second memory bus, providing an opportunity for the second refresh logic to 
opportunistically carry out a refresh operation on a row within the second storage array 
in parallel with the second refresh logic carrying out a refresh operation on a row within 
the second storage array without delaying the carrying out of an access command 
involving the second storage array (Paragraph 23, 25). 

(X) As per claim 27, a computer system comprising: 

a processor (Paragraph 48); 

a disk storage device coupled to the processor (It is well known in the art that a 
computer system can have a disk storage) 

a memory controller coupled to the processor (Fig 1 , Ref 1 20); 

a first memory bus coupled to the memory controller (Fig 1); 

a first memory device having a first storage array comprised of a plurality of 
memory cells organized into rows (Fig 2, Ref 201) and a first interface buffer coupled 
within the first memory device to the first storage array, wherein the first interface buffer 
provides a first interface by which the first memory device is coupled to the first memory 
bus forming a point-to-point connection between the memory controller and the first 
interface (Fig 2, Ref 208), a second interface, and a first refresh logic to carry out a 
refresh operation on a row within the first storage array during a period of time in which 
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there are no transactions carried out by the memory controller on the first memory bus 
that involve the first storage array (Fig 2, Ref 207); 

a second memory bus coupled to the second interface (Paragraph 123, Fig 1, 
Ref 101); and 

a second memory device having a second storage array comprised of a plurality 
of memory cells organized into rows (Fig 2, Ref 201) and a second interface buffer 
coupled within the second memory device to the second storage array, wherein the 
second interface buffer provides a third interface by which the second memory device is 
coupled to the second memory bus forming a point-to-point connection between the 
third interface and the second interface (Fig 2, Ref 208), and a second refresh logic to 
monitor (i.e., detect) idle cycles to carry out a refresh operation on a row within the 
second storage array during a period of time in which there are no transactions carried 
out by the memory controller on the second memory bus that involve the second 
storage array (Fig 2, Ref 207). 

(Y) As per claim 28, the computer system of claim 27, wherein the first refresh 
logic carries out a refresh operation on a row within the first storage array during a 
period of time in which a transaction between the memory controller and the second 
storage array occurs [The storage array is idle during the time a controller performs a 
transaction with a different memory device, thus a refresh operation can occur 
(Paragraph 14)]. 

(Z) As per claim 29, the computer system of claim 27, wherein the first refresh 
logic awaits a signal from the external memory controller to identify a dead time in which 
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no commands involving the first storage array will be transmitted by the memory 
controller, providing an opportunity for the first refresh logic to carry out a refresh 
operation on a row within the first storage array without delaying the carrying out of an 
access command involving the first storage array (Paragraph 10). 

(AA) As per claim 30, the computer system of claim 29, wherein the memory 
controller is further comprised of a control register programmable by the processor to 
enable the transmitting of a signal by the memory controller to the first refresh logic to 
identify a dead time [The processor is coupled to the memory controller and processes 
all reads and writes, thus it enables the transmitting of a signal by the memory controller 
to the first refresh logic to identify a dead time(Paragraph 10)]. 

(BB) As per claim 31 , the computer system of claim 27, wherein the first refresh 
logic monitors the first memory bus for the occurrence of a powering down of the first 
memory bus, providing an opportunity for the first refresh logic to opportunistically carry 
out a refresh operation on a row within the first storage array without delaying the 
carrying out of an access command involving the first storage array [Powering down of 
the memory bus is interpreted as the memory bus being idle, since less power is 
required when transmitting than when not transmitting (Paragraph 12)]. 

Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
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at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 4, 12 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Leung as applied to claims 3, 9 and 18 above, and further in view of Curtis (US 
Patent 6,925,086). 

(A) As per claim 4, Leung discloses the memory device of claim 3. Leung 
does not disclose using packets in the method wherein both a transfer of data between 
the external memory controller and the first interface of the interface buffer and a 
transfer of data between the second interface of the interface buffer and the other 
memory device occur with data transmitted in a packets. Curtis discloses using packets 
in a memory system (Col 1, Lines 46-60). 

(B) As per claims 12 and 19, please see rejection of claim 4 above, claim 12 
is rejected for similar reasons. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the packet memory system of Curtis into the system 
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of Leung, since this would have allowed for reduced memory latency (note Curtis, Col 1, 
Lines 33-35). 

Response to Amendment 

6. The amendment filed on May 15, 2006 and associated remarks have been 
carefully considered by the examiner but is not believed to put the application in 
condition for allowance. The citation on pages 12 and 13 that the timing of the refresh 
operations in the Leung et al. system is determined from the system clock speed has 
been taken out of context. The Leung et al. system determines the timing (length) of 
the refresh period based on the system clock speed and the measured retention time of 
the memory array (note paragraph [0059]). On the other hand, the Leung et al. system 
determines the timing (when) of the refresh scheduling based upon detected (i.e., 
monitored) system idle cycles that, incidentally, the system of Leung et al. is able to 
influence (note paragraphs [0009] - [0012]). 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Peikari whose telephone number is (571) 272- 
4185. The examiner is generally available between 7:00 am and 7:30 pm, EST, 
Monday through Wednesday, and between 5:30 am and 4:00 pm on Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Reginald Bragdon, can be reached at (571) 272-4204. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center at 866-217-9197 (toll-free). 

^fut^L-z j 

B. James Peikari 
Primary Examiner 
Art Unit 2189 
8/6/06 



